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1.3E-01 2.1E-05 6.5E-02 	1.6E-06 Sum of all Pathways 

Table E-1 
Incidental Ingestion of Slte Surface Soli 
Current/Future 

Exposure Medium: Surface Soil 
	

Noncancer Hazard = CS x SIFnc x ABSo / RID 

Receptor Population: On-site Worker 
	

Cancer Risk = CS x StFc x ABSo x CSF 

Receptor Age: Adult 

Exposure Point: Surface Soil  

Parameter Units 
RME 

Value 

CT 

Value 
Chemical Concentration in Soil (CS) mg/kg chem-specific chem-specific 

Ingestion Rate of Soil (IR-S) mg/day 100 50 
Exposure Frequency (EF) days/year 250 219 

Exposure Duration (ED) years 25 6 

Conversion Factor (CF) kg/mg 1.0E-06 1.0E-06 

Body Weight (BW) kg 70 70 

Averaging Time (noncancer) (ATnc) days 9125 2190 

Averaging Time (cancer) (ATc) days 25,550 25,550 

SIFnc = ((IR-S'EPED*CF)/(BWATnc)) 9.78E-07 4.29E-07 

SIFc = ((IR-S'Er ED'CF)/(BW*ATc)) 3.49E-07 3.67E-08 

Chemical 
RfD 

(mg/kg-d) 

CSF 
(mg/kg-dy' 

ABSo 
unitless 

n-Propylbenzene 1.0E-02 -- 
Benzo(a)anthracene -- 7.3E-01 
Dibenzo(a,h)anthracene -- 7.3E+00 

Naphthalene 2.0E-02 -- 

Benzo(a)pyrene -- 7.3E+00 

Benzo(b)fluoranthene -- 7.3E-01 

Indeno(1,2,3-cd)pyrene -- 7.3E-01 

Benzene 3.0E-03 5.5E-02 

Arsenic 3.0E-04 1.5E+00 

Chromium 3.0E-03 -- 

Surface Soil 
ReatOnable-MaxlMuifi apodure Cehtrai Teridehdy . . 

CS 
(mg/kg) 

Intake nc 
(mg/kg-d) 

Intake c 
(mg/kg-d) 

Hazard 	 Cancer 
Quotient 	 Risk 

CS 
(mg/kg) 

Intake nc 
(mg/kg-d) 

Intake c 
(mg/kg-d) 

Hazard 
Quotient 

Cancer 
Risk 

Chemical 
n-Propylbenzene 1.0E+01 9.88E-06 3.53E-06 9.9E-04 -- 1.0E+01 4.33E-06 3.71E07 4.3E-04 -- 

Benzo(a)anthracene 2.1E+00 2.05E-06 7.34E-07 -- 5.4E-07 2.1E+00 9.00E-07 7.71E-08 -- 5.6E08 

Dibenzo(a,h)anthracene 7.5E-01 7.34E-07 2.62E-07 -- 1.9E-06 7.5E-01 3.21E-07 2.76E-08 -- 2.0E-07 

Naphthalene . 4.6E-01 4.49E-07 1.60E-07 2.2E-05 -- 4.6E-01 1.97E-07 1.69E-08 9.8E-06 -- 

Benzo(a)pyrene 2.1E+00 2.06E-06 7.37E-07 -- 5.4E-06 2.1E+00 9.04E-07 7.75E-08 -- 5.7E-07 

Benzo(b)fluoranthene 2.2E+00 2.20E-06 7.86E-07 -- 5.7E-07 2.2E+00 9.64E-07 8.26E-08 -- 6.0E-08 

Indeno(1,2,3-cd)pyrene 1.7E+00 1.63E-06 5.84E-07 -- 4.3E07 1.7E+00 7.16E-07 6.13E-08 - 4.5E-08 

Benzene 6.9E-02 6.74E-08 2.41E-08 2.2E-05 1.3E-09 6.9E-02 2.95E-08 2.53E-09 9.8E-06 1.4E-10 

Arsenic 6.4E+00 6.28E-06 2.24E-06 2.1E-02 3.4E-06 6.4E+00 2.75E-06 2.36E-07 9.2E-03 3.5E-07 
Chromium 2.6E+02 2.51E-04 8.97E-05 8.4E-02 -- 2.6E+02 1.10E-04 9.43E-06 3.7E-02 -- 

TOTALI 1.1E-01 1.2E-05 4.6E-02 1.3E-06 
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Table E-2 
Dermal Contact with Site Surface Soil 

Current/Future 

Exposure Medium: Surface Soil 
	

Noncancer Hazard = CS x SIFnc x Absd/ RID 
Receptor Population: On-site Worker 

	
Cancer Risk = CS x SIFc x Absd x CSF 

Receptor Age: Adult 
Exposure Point: Surface Soil 

Chemical 
RfD 

(mg/kg-d) 
CSF 

(mg/kg-dr 
AbsD 

n-Propylbenzene 1.0E-02 -- -- 
Benzo(a)anthracene -- 7.3E-01 1.3E-01 
Dibenzo(a,h)anthracene -- 7.3E+00 1.3E-01 
Naphthalene 2.0E-02 -- -- 
Benzo(a)pyrene -- 7.3E+00 1.3E-01 
Benzo(b)fluoranthene -- 7.3E-01 1.3E-01 
Indeno(1,2,3-cd)pyrene -- 7.3E-01 1.3E-01 
Benzene 3.0E-03 5.5E-02 -- 
Arsenic 3.0E-04 1.5E+00 3.0E-02 
Chromium 3.0E-03 -- -- 

Parameter Units RME Value 	CT Value 
Chemical Concentration in Soil (CS) mg/kg chem-specific chem-specific 
Adherence Factor (AF) mg/cm 2-event 0.2 0.02 
Exposure Frequency (EF) events/year 250 219 
Exposure Duration (ED) years 25 6 
Surface Area Available for Contact (SA) cm2  3,300 3,300 
Conversion Factor (CF) 
Dermal Absorption (AbsD) 

kg/mg 
unitless 

1.0E-06 1.0E-06 

Body Weight (BW) kg 70 70 
Averaging Time (noncancer) (ATnc) days 9125 2190 
Averaging Time (cancer) (ATc) days 25,550 25,550 

SIFnc = ((EF*ED*SA*AF*CF)/(BW*ATnc)) 6.46E-06 5.66E-07 
SIFc = ((EF*ED*SA*AF*CF)/(BW*ATc)) 2.31E-06 4.85E-08 

I _,ReaS-onablkMaidffithitEktiotuTe 	. • 	, 	. _ 	:QelitealIe-riiilefiEjf_  

Surface Soil CS Intake nc 	Intake c Hazard Cancer CS Intake nc 	Intake c Hazard 	Cancer 
(mg/kg) (mg/kg-d) (mg/kg-d) Quotient Rlsk (mg/kg) (mg/kg-d) (mg/kg-d) Quotient 	Risk 

Chemical 
n-Propylbenzene 1.0E+01 -- -- -- -- 1.0E+01 -- -- -- -- 
Benzo(a)anthracene 2.1E+00 1.76E-06 6.30E-07 -- 4.6E-07 2.1E+00 1.54E-07 1.32E-08 -- 9.7E-09 
Dibenzo(a,h)anthracene 7.5E-01 6.30E-07 2.25E-07 -- 1.6E-06 7.5E-01 5.52E-08 4.73E-09 -- 3.5E-08 
Naphthalene 4.6E-01 -- -- -- -- 4.6E-01 -- -- -- -- 
Benzo(a)pyrene 2.1E+00 1.77E-06 6.33E-07 -- 4.6E-06 2.1E+00 1.55E-07 1.33E-08 -- 9.7E-08 
Benzo(b)fluoranthene 2.2E+00 1.89E-06 6.74E-07 -- 4.9E-07 2.2E+00 1.65E-07 1.42E-08 -- 1.0E-08 
Indeno(1,2,3-cd)pyrene 1.7E+00 1.40E-06 5.01E-07 -- 3.7E-07 1.7E+00 1.23E-07 1.05E-08 -- 7.7E-09 
Benzene 6.9E-02 -- -- -- -- 6.9E-02 -- -- -- -- 
Arsenic 6.4E+00 1.24E-06 4.44E-07 4.1E-03 6.7E-07 6.4E+00 1.09E-07 9.34E-09 3.6E-04 1.4E-08 
Chromium 2.6E+02 -- -- -- -- 2.6E+02 -- -- -- -- 

TOTA 4.1E-03 8.2E-06 3.6E-04 1.7E-07 

KM_Risk Calcs_Final.xls 
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Table E-3 
Inhalation of Fugitive Dust or Soil Vapors 

Current/Future 

Exposure Medium: Surface Soli (Surface and Subsurface Soil for Inhalation of Soli Vapors) 
	

Noncancer Hazard = (CS x SIFnc) / (PEF(VF) x RID) 
Receptor Population: On-site Worker 

	
Cancer Risk = CS x SIFc x CSF/ PEF( VF) 

Receptor Age: Adult 

Exposure Point: Soil 

Parameter Units 
RME 
Value 

CT 
Value 

Chemical Concentration in .Soil (Csoil) mg/kg chem-specific chem-specific 
Ingestion Rate of Air (Inh) m3/hour 1.3 1.3 
Exposure Time (ET) hours/event 8 8 
Exposure Frequency (EF) events/year 250 219 

Exposure Duration (ED) years 25 6 
Body Weight (BW) kg 70 70 
Averaging Time (noncancer) (ATnc) days 9125 2190 
Averaging Time (cancer) (ATc) days 25,550 25,550 

SIFnc = ((lnh'ET*EF*ED)/(BWATnc)) 1.02E-01 8.91E-02 

SIFc = ((lnh*ET'EPED)/(BW*ATc)) 3.63E-02 7.64E-03 

Chemical 
RfD 

(mg/kg-d) 
CSF 

(mg/kg-d) 1  
PEF(VF) 

m3/kg 

n -Propylbenzene 1.0E-02 .._ 1.1E+04 
Benzo(a)anthracene - 3.1E -01 1.1E+09 
Dibenzo(a,h)anthracene -- 3.1E+00 1.1E+09 
Naphthalene 8.6E-04 -- 5.4E+04 

Benzo(a)pyrene -- 3.1E+00 1.1E+09 
Benzo(b)fluoranthene -- 3.1E-01 1.1E+09 
Indeno(1,2,3-cd)pyrene -- 3.1E-01 1.1E+09 
Benzene 1.7E-03 2.7E-02 2.6E+03 
Arsenic -- 1.5E+01 I. 1E+09 

Chromium - 4.2E+01 1.1E+09 

I 7.17Riiiisorieble,Maiiiiiuni Elpasufe _ _ ,S.OehtrelTeffilUney 	_ _ 

Surface Soil Csoil 
mq/kg 

Intake nc 
(mq/kq -d) 

Intake c 
(mq/kq -d) 

Hazard 
Quotient 

Cancer 
Risk 

Csoil 

(rriclikcl) 

Intake nc . 
(mg/kg-d) 

Intake c 
(mg/kg-d) 

Hazard 	Cancer 
Quotient 	Risk 

Chemical 

n-Propylbenzene 4.9E+00 4.53E-05 1.62E-05 4.5E-03 -- 4.9E+00 3.97E-05 3.40E-06 4.0E-03 -- 

Benzo(a)anthracene 2.1E+00 2.02E-10 7.20E-11 -- 2.2E-11 2.1E+00 1.77E-10 1.51E-11 -- 4.7E-12 

Dibenzo(a,h)anthracene 7.5E-01 7.20E-11 2.57E-11 -- 8.0E-11 7.5E-01 6.31E-11 5.41E-12 -- 1.7E-11 
Naphthalene 2.8E+00 5.20E-06 1.86E-06 6.0E-03 -- 2.8E+00 4.56E-06 3.91E-07 5.3E-03 -- 

Benzo(a)pyrene 2.1E+00 2.03E-10 7.23E-11 -- 2.2E-10 2.1E+00 1.77E-10 1.52E-11 -- 4.7E-11 
Benzo(b)lluoranthene 2.2E+00 2.16E-10 7.71E-11 -- 2.4E-11 2.2E+00 1.89E-10 1.62E-11 -- 5.0E-12 
Indeno(1,2,3-cd)pyrene 1.7E+00 1.60E-10 5.73E-11 -- 1.8E-11 1.7E+00 1.40E-10 1.20E-11 -- 3.7E-12 

Benzene 4.4E-01 1.71E-05 6.12E-06 1.0E-02 1.7E-07 4.4E-01 1.50E-05 1.29E-06 8.8E-03 3.5E-08 
Arsenic 6.4E+00 6.16E-10 2.20E-10 -- 3.3E-09 6.4E+00 5.40E-10 4.63E-11 -- 6.9E-10 
Chromium 2.6E+02 2.46E-08 8.80E-09 - 3.7E-07 2.6E+02 2.16E-08 1.85E-09 -- 7.8E-08 

TOTAL I 	2.1E-02 5.4E-07 1.8E-02 1.1E-07 

KM_Risk Calcs_Final.xls 
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Table E-4 
Inhalation of Indoor Air 

Current/Future 

Exposure Medium: Surface and Subsurface Soil 
	

Noncancer Hazard = CS x SIFnc x ABSo / RID 

Receptor Population: On-Site Worker 
	

Cancer Risk = CS x SIFc x ABSo x CSF 

Receptor Age: Adult 

Exposure Point: Indoor Alr 

Parameter Units 

RME 

Value 

CT 

Value 

Chemical Concentration in Indoor Air (Cair) ug/m3  chem-specific chem-specific 

Inhalation Rate of Air (Inh) m3/hour 1.3 1.3 

Exposure Time (ET) hours/day 8 8 

Exposure Frequency (EF) days/year 250 219 

Exposure Duration (ED) years 25 6 

Conversion Factor (CF) mg/ug 1.0E-03 1 0E-03 

Body Weight (BW) kg 70 70 

Averaging Time (noncancer) (ATnc) days 9125 2190 

Averaging Time (cancer) (ATc) days 25,550 25,550 

SIFnc = ((lnh*ErEF*ED*CF)/(BW*ATnc)) 1.02E-04 8.91E-05 

SIFc = alnh*ETEPED*CF)/(BWATc)) 3.63E-05 7.64E-06 

RfD CSF ABSo 
Chemical (mg/kg-d) (mg/kg-d)' unitless 
Benzene 1.7E-03 2.7E-02 1 
Naphthalene 8.6E-04 -- 1 

1 : -413ecinable MaximuM Expoidre---   _ 	___ _ - tentiallendbficy -. 
 

Office Buildings Cair 
(ug/m3) 

Intake nc 
(mg/kg-d) 

Intake c 
(mq/kq-d) 

Hazard 
Quotient 

Cancer 
Risk 

Cair 
(uq/m3) 

Intake nc 
(mq/kq-d) 

Intake c 
(mq/kg-d) 

Hazard 	Cancer 
Quotient 	Risk 

Benzene 
Naphthalene 

Chemical 

1.5E+00 
3.0E+00 

1.55E-04 
3.05E-04 

5.52E-05 
1.09E-04 

9.1E-02 
3.5E-01 

1.5E-06 
-- 

1.5E+00 
3.0E+00 

1.35E-04 
2.67E-04 

1.16E-05 
2.29E-05 

8.0E-02 
3.1E-01 

3.1E-07 
-- 

TOTAL J 	4.5E-01 J 	1.5E-06 3.9E-01 3.1E-07 

KM_Risk Calcs_Final.xls 
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Table E-5 
Inhalation of Indoor Air 

Current/Future 

Exposure Medium: Groundwater 
	

Noncancer Hazard = CS x SIFnc x ABSo / RID 
Receptor Population: On-site Worker 

	
Cancer Risk = CS x SIFc x ABSo x CSF 

Receptor Age: Adult 

Exposure Point: Indoor Air 

Parameter Units 

RME 

Value 

CT 

Value 

Chemical Concentration in Indoor Air (Cair) ug/m3  chem-specific chem-specific 
Inhalation Rate of Air (Inh) m3/hour 1.3 1.3 
Exposure Time (ET) hours/day 8 8 
Exposure Frequency (EF) days/year 250 219 
Exposure Duration (ED) years 25 6 
Conversion Factor (CF) mg/ug 1.0E-03 1.0E-03 
Body Weight (BW) kg 70 70 
Averaging Time (noncancer) (ATnc) days 9125 2190 
Averaging Time (cancer) (ATc) days 25,550 25,550 

SIFnc = ((lnh*ET'EF*ED*CF)/(BW*ATnc)) 1.02E-04 8.91E-05 
SIFc = ((lnh'ET*EPED*CF)/(BW*ATc)) 3.63E-05 7.64E-06 

Chemical 

RID 

(mq/kg-d) 
CSF 

(mg/kg-dy l  
ABSo 

unitless 
1,2 Dichloroethane 
Benzene 
Naphthalene 

1.4E-03 
1.7E-03 
8.6E-04 

9.1E-02 
2.7E-02 

-- 

T
. 	

4
. 	

v
.
  

I Réaknabié Maxirfitith - Exgosurb - ..r.entral Teridency' 	
___... 

Office Buildings Cair 
(uq/m3) 

Intake nc 
(mq/kg-d) 

Intake c 
(mq/kq-d) 

Hazard 
Quotient 

Cancer 

Risk 

Cair 
(uq/m3) 

Intake nc 
(mq/kq-d) 

Intake c 
(mq/kg-d) 

Hazard 	Cancer 
Quotient 	Risk 

Chemical 

1,2 Dichloroethane 1.4E-04 1.39E-08 4.98E-09 1.0E-05 4.5E-10 1.4E-04 1.22E-08 1.05E-09 8.7E-06 9.5E-11 

Benzene 3.4E-02 3.45E-06 1.23E-06 2.0E-03 3.3E-08 3.4E-02 3.02E-06 2.59E-07 1.8E-03 7.0E-09 
Naphthalene 1.7E-01 1.71E-05 6.11E-06 2.0E-02 -- 1.7E-01 1.50E-05 1.28E-06 1.7E-02 -- 

1 TOTALII 2.2E-02 3.4E-08 1.9E-02 7.1E-09 

KM_Risk Calcs_Final.xls 
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Table E-6 
Inhalation of Outdoor Air 
Current/Future 

Exposure Medium: Groundwater 
	

Noncancer Hazard = CS x SIFnc x ABSo / RfD 
Receptor Population: On-site Workers 

	
Cancer Risk = CS x SIFc x ABSo x CSF 

Receptor Age: Adults 
Exposure Point: Outdoor Air 

Parameter Units 
RME 

Value 
CT 

Value 

Chemical Concentration in Indoor Air (Cair) ug/m3  chem-specific chem-specific 
Inhalation Rate of Air (Inh) m3/hour 1.3 1.3 

Exposure Time (ET) hours/day a 8 

Exposure Frequency (EF) days/year 250 219 

Exposure Duration (ED) years 25 6 

Conversion Factor (CF) mg/ug 1.0E-03 1.0E-03 

Body Weight (BW) kg 70 70 

Averaging Time (noncancer) (ATric) days 9125 2190 

Averaging Time (cancer) (ATc) days 25,550 25,550 

SIFnc = ((lnh*ErEPED*CF)/(BW*ATnc)) 1.02E-04 8.91E-05 

SIFc = ((lnh'ET*EPED*CF)/(BW*ATc)) 3.63E-05 7.64E-06 

Chemical 

. RID 

(mg/kg-d) 

CSF 

(mg/kg-d) l  

ABSo 

unitless 
1,2 Dichloroethane 

Benzene 
Naphthalene 

1.7E-03 

1.7E-03 

8.6E-04 

2.7E-02 

2.7E-02 

-- 

1 

1 
1 

1 'Reaohable.Mailhiufri Exposuie Cehttal Tendency . 

Ambient Air Cair 
(ug/m3) 

Intake nc 
(mg/kg-d) 

Intake c 
(mg/kg-d) 

Hazard 
Quotient 

Cancer 
Risk 

Cair 
(ug/m3) 

Intake nc 
(mq/kg-d) 

Intake c 
(mq/kg-d) 

Hazard 
Quotient 

Cancer 
Risk 

Chemical 

1,2 Dichloroethane 
Benzene 
Naphthalene 

8.4E-06 
1.3E-03 
3.6E-04 

8.50E•10 
1.36E-07 
3.63E-08 

3.03E-10 
4.87E-08 
1.30E-08 

5.0E-07 
8.0E-05 
4.2E-05 

8.2E-12 
1.3E-09 

-- 

8.4E-06 
1.3E-03 
3.6E-04 

7.44E-10 
1.19E-07 
3.18E-08 

6.38E-11 
1.02E-08 
2.73E-09 

4.4E-07 
7.0E-05 
3.7E-05 

1.7E-12 
2.8E-10 

-- 

TOTAL 1.2E-04 1.3E-09 1.1E-041 2.8E-10 

KM_Risk Calcs_Final.xls 
10/18/02 
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Sum of all Pathways 5.3E-01 1.4E-06 1.7E-01 	4.1E-07 

Table E-7 
Incidental Ingestion of Construction Site Surface/Subsurface Soli 
Current/Future 

'Exposure Medium: Surface/Subsurface Soli 
	

Noncancer Hazard = CS x SIFnc x ABSo / RfD 
Receptor Population: Construction Worker 

	
Cancer Risk = CS x SIFc x ABSo x CSF 

Receptor Age: Adults 
Exposure Point: Construction Slte Soil 

Parameter Units 
RME 
Value 

CT 
Value 

Chemical Concentration in Soil (CS) mg/kg chem-specific chem-specific 
Ingestion Rate of Soil (IR-S) mg/day 330 100 
Exposure Frequency (EF) days/year 250 219 
Exposure Duration (ED) years 1 1 

Conversion Factor (CF) kg/mg 1.0E-06 1.0E-06 
Body Weight (BW) kg 70 70 
Averaging Time (noncancer) (ATnc) days 365 365 
Averaging Time (cancer) (ATc) days 25,550 25550 

SIFnc = ((IR-S*EPED*CF)/(BW*ATnc)) 3.23E-06 8.57E-07 
SIFc = ((1R-S'EF*ED'CF)/(BWATc)) 4.61E-08 1.22E-08 

Chemical 

RTC 
(mq/kq-d) 

CSF 

(mg/kg-d)' 
ABSo 

unitless 

n-Propylbenzene 1.0E-02 -- 
Benzo(a)anthracene -- 7.3E-01 
Dibenzo(a,h)anthracene -- 7.3E+00 
Naphthalene 2.0E-02 -- 
Benzo(a)pyrene -- 7.3E+00 
Benzo(b)fluoranthene -- 7.3E-01 
Indeno(1,2,3-cd)pyrene -- 7.3E-01 
Benzene 3.0E-03 5.5E-02 
Arsenic 3.0E-04 1.5E+00 
Chromium 3.0E-03 -- 

I:lat.:in-able-  Maxiihuhi EiticAtirb, :I. S - _. __ _ _____- CeritriaTeriddfiC 7 f-  ----- 

Surface/subsurface Soil CS 
tn. ks 

Intake nc 
ms 	•-d 

intake c 
m• 	•-d 

Hazard 
Quotient 

Cancer 
Risk 

CS 
(mq/kq) 

Intake nc 
(mq/kq-d) 

intake c 
(mq/kq-d) 

Hazard 
Quotient 

Cancer 
Risk 

Chemical 
n-Propylbenzene 4.9E+00 1.58E-05 2.26E-07 1.6E-03 -- 4.9E+00 4.20E-06 6.00E-08 4.2E-04 -- 

Benzo(a)anthracene 1.1E+00 3.39E-06 4.84E-08 -- 3.5E-08 1.1E+00 9.00E-07 1.29E-08 -- 9.4E-09 

Dibenzo(a,h)anthracene 4.0E-01 1.28E-06 1.83E-08 -- 1.3E-07 4.0E-01 3.40E-07 4.86E-09 -- 3.5E-08 
Naphthalene 2.8E+00 8.91E-06 1.27E-07 4.5E-04 -- 2.8E+00 2.37E-06 3.38E-08 1.2E-04 -- 

Benzo(a)pyrene 1.1E+00 3.42E-06 4.88E-08 -- 3.6E-07 1.1E+00 9.07E-07 1.30E-08 -- 9.5E-08 
Benzo(b)fluoranthene 1.1E+00 3.61E-06 5.15E-08 -- 3.8E-08 1.1E+00 9.57E-07 1.37E-08 -- 1.0E-08 
Indeno(1,2,3-cd)pyrene 8.3E-01 2.68E-06 3.83E-08 -- 2.8E-08 8.3E-01 7.12E-07 1.02E-08 -- 7.4E-09 

Benzene 4.4E-01 1.41E-06 2.02E-08 4.7E-04 1.1E-09 4.4E-01 3.75E-07 5.36E-09 1.3E04 2.9E-10 

Arsenic 7.2E+00 2.31E-05 3.30E-07 7.7E-02 4.9E-07 7.2E+00 6.13E-06 8.76E-08 2.0E-02 1.3E-07 
Chromium 2.3E+02 7.52E-04 1.07E-05 2.5E-01 -- 2.3E+02 2.00E-04 2.85E-06 6.7E-02 - 

TOTAL 3.3E-01 j 1.1E-06 8.8E-02 2.9E-07 
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Table E-8 
Dermal Contact with Construction Site Surface/Subsurface Soil 

Current/Future 

Exposure Medium: Surface/Subsurface Soil 
	

Noncancer Hazard = CS x SIFnc x Absd/ RfD 
Receptor Population: Construction Worker 

	
Cancer Risk = CS x SIFc x Absd x CSF 

Receptor Age: Adults 

Exposure Point: Construction Site Soil 

Chemical 
R1D 

(mg/kg-d) 
CSF 

(mg/kg-d) - ' 
AbsD 

n-Propylbenzene 1.0E-02 , 	__ -- 
Benzo(a)anthracene -- 7.3E-01 1.3E-01 
Dibenzo(a,h)anthracene -- 7.3E+00 1.3E-01 
Naphthalene 2.0E-02 -- -- 
Benzo(a)pyrene -- 7.3E+00 1.3E-01 
Benzo(b)fluoranthene -- 7.3E-01 1.3E-01 
Indeno(1,2,3-cd)pyrene -- 7.3E-01 1.3E-01 
Benzene 3.0E-03 5.5E-02 -- 
Arsenic 3.0E-04 1.5E+00 3.0E-02 
Chromium 3.0E-03 -- -- 

Parameter Units RME Value CT Value 
Chemical Concentration in Soil (CS) mg/kg chem-specific chem-specific 
Adherence Factor (AF) mg/cm 2-event 0.3 0.1 
Exposure Frequency (EF) events/year 250 219 
Exposure Duration (ED) years 1 1 
Surface Area Available for Contact (SA) Crn

2 3,300 3300 
Conversion Factor (CF) kg/mg 1.0E-06 1.0E-06 
Dermal Absorption (AbsD) unitless chem-specific chem-specific 
Body Weight (BW) kg 70 70 
Averaging Time (noncancer) (ATnc) days 365 365 
Averaging Time (cancer) (ATc) days 25,550 25550 

SIFnc = ((EPED*SA*AF*CF)/(BW*ATnc)) 9.69E-06 2.83E-06 
SIFc = ((Er ED*SA*AFTF)/(BWATc)) 1.38E-07 4.04E-08 

Surface/subsurface Soll CS Intake nc Intake c Hazard Cancer CS Intake nc Intake c Hazard 	Cancer 
(mg/kg) (mg/kg-d) (mg/kg-d) Quotient Risk (mg/kg) (mg/kg-d) (mg/kg-d) Quotient 	Risk 

Chemical 
n-Propylbenzene 4.9E+00 -- -- -- -- 4.9E+00 -- -- -- -- 
Benzo(a)anthracene 1.1E+00 1.32E-06 1.89E-08 - 1.4E-08 1.1E+00 3.86E-07 5.52E-09 -- 4.0E-09 
Dibenzo(a,h)anthracene 4.0E-01 5.00E-07 7.14E-09 -- 5.2E-08 4.0E-01 1.46E-07 2.09E-09 -- 1.5E-08 
Naphthalene 2.8E+00 -- -- - -- 2.8E+00 -- -- -- -- 
Benzo(a)pyrene 1.1E+00 1.33E-06 1.90E-08 -- 1.4E-07 1.1E+00 3.89E-07 5.56E-09 -- 4.1E-08 
Benzo(b)fluoranthene 1.1E+00 1.41E-06 2.01E-08 -- 1.5E-08 1.1E+00 4.11E-07 5.87E-09 -- 4.3E-09 
Indeno(12,3-cd)pyrene 8.3E-01 1.05E-06 1.49E-08 -- 1.1E-08 8.3E-01 3.06E-07 4.37E-09 -- 3.2E-09 
Benzene 4.4E-01 -- -- -- -- 4.4E-01 -- -- -- -- 
Arsenic 7.2E+00 2.08E-06 2.97E-08 6.9E-03 4.5E-08 7.2E+00 6.07E-07 8.67E-09 2.0E-03 1.3E-08 
Chromium 2.3E-1-02 -- -- -- -- 2.3E+02 -- -- -- - 

I 	 TOTA 6.9E-03 2.7E-07 2.0E-03 8.0E-08 
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Table E-9 
inhalation of Fugitive Dust or Volatiles from Construction Site Surface/Subsurface Soil 
Current/Future 

Exposure Medium: Surface/Subsurface Soll 
	

Noncancer Hazard = (CS x SIFnc) / (Rf 0 x PEF(or VF)) 
Receptor Population: Construction Worker 

	
Cancer Risk = CS x SIFc x CSF / PEF(or VF) 

Receptor Age: Adults 

Exposure Point: Construction Site Soil 

Parameter Units 

RME 

Value 

CT 

Value 

Chemical Concentration In Soil (Csoil) mg/kg chem-specific chem-specific 
Ingestion Rale of Air (Inh) m3/day 20 10 
Exposure Frequency (EF) days/year 250 219 
Exposure Duration (ED) years 1 . 1 
Body Weight (BW) kg 70 70 
Averaging Time (noncancer) (ATnc) days 365 365 
Averaging Time (cancer) (ATc) days 25,550 25,550 

SIFnc = ((lnh'EPED)/(BW -ATnc)) 1.96E-01 8.57E-02 

SIFc = ((lnh'EF*ED)/(BW*ATc)) 2.80E-03 1.22E-03 

Chemical 

RID 

(mg/kg-d) 
CSF 

(mg/kg-dy 1  
PEFNF 

m3/kg 

n-Propylbenzene 1.0E-02 -- 2.3E+03 
Benzo(a)anthracene -- 3.1E-01 1.1E+09 
Dibenzo(a,h)anthracene -- 3.1E+00 1.1E+09 
Naphthalene 8.6E-04 -- 1.1E+04 
Benzo(a)pyrene -- 3.1E+00 1.1E+09 
Benzo(b)fluoranthene -- 3.1E-01 1.1E+09 
Indeno(1,2,3-cd)pyrene -- 3.1E-01 1.1E+09 

Benzene 1.7E-03 2.7E-02 5.6E+02 

Arsenic -- 1.5E+01 1.1E+09 
Chromium -- 4.2E+01 1.1E+09 

I Rbadonable Maximum Exposuie C'entral Tendency 

Surface/subsurface Soil Csoll 
mg/kg 

Intake nc 
(mg/kg-d) 

Intake c 
(mg/kg-d) 

Hazard 
Quotient 

Cancer 
Risk 

Csoll 
(mg/kg) 

Intake nc 
(mg/kg-d) 

Intake c 
(mg/kg-d) 

Hazard 
Quotient 

Cancer 

Risk 

Chemical 

n-Propylbenzene 4.9E+00 4.17E-04 5.96E-06 4.2E-02 -- 4.9E+00 1.83E-04 2.61E-06 1.8E-02 -- 

Benzo(a)anthracene 1.1E+00 1.94E-10 2.77E-12 -- 8.6E-13 1.1E+00 8.49E-11 1.21E-12 -- 3.8E-13 

Dibenzo(a,h)anthracene 4.0E-01 7.33E-11 1.05E-12 -- 3.2E-12 4.0E-01 3.21E-11 4.59E-13 -- 1.4E-12 

Naphthalene 2.8E+00 4.91E-05 7.01E-07 5.7E-02 -- 2.8E+00 2.15E-05 3.07E-07 2.5E-02 -- 

Benzo(a)pyrene 1.1E+00 1.95E-10 2.79E-12 -- 8.7E-12 1.1E+00 8.56E-11 1.22E-12 -- 3.8E-12 

Benzo(b)fluoranthene 1.1E+00 2.06E-10 2.95E-12 9.1E-13 1.1E+00 9.03E-11 1.29E-12 -- 4.0E-13 

Indeno(1,2,3-cd)pyrene 8.3E-01 1.53E-10 2.19E-12 -- 6.8E-13 8.3E-01 6.72E-11 9.60E-13 -- 3.0E-13 

Benzene 4.4E-01 1.53E-04 2.19E-06 9.0E-02 5.9E-08 4.4E-01 6.70E-05 9.58E -07 3.9E -02 2.6E -08 
Arsenic 7.2E+00 1.32E-09 1.89E-11 -- 2.8E-10 7.2E+00 5.78E-10 8.26E-12 -- 1.2E-10 
Chromium 2.3E+02 4.30E-08 6.15E-10 -- 2.6E-08 2.3E+02 1.88E-08 2.69E-10 -- 1.1E-08 

TOTAL! 1.9E-01 8.5E-08 8.3E-02 3.7E-08 	I 
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Table E-10 
inhalation of Outdoor Air 
Current/Future 

Exposure Medium: Groundwater 
	

Noncancer Hazard = CS x SIFnc / RfD 
Receptor Population: Construction Worker 

	
Cancer Risk = CS x SIFc x CSF 

Receptor Age: Adults 

Exposure Point: Outdoor Air  

Parameter Units 
RME 

Value 
CT 

Value 
Chemical Concentration in Indoor Air (Cair) ug/m 3  chem-specific chem-specific 

Inhalation Rate of Air (lnh) m3/day 20 10 
Exposure Frequency (EF) days/year 250 219 
Exposure Duration (ED) years 1 1 

Conversion Factor (CF) mg/ug 1.0E-03 1.0E-03 

Body Weight (BW) kg 70 70 

Averaging Time (noncancer) (ATnc) days 365 365 

Averaging Time (cancer) (ATc) days 25,550 25,550 

SIFnc = ((IntrEPED*CF)/(BW*ATnc)) 1.96E-04 8.57E-05 
SIFc = ((inh'EPED*CF)/(BWATc)) 2.80E-06 1.22E-06 

Chemical 
RfD 

(mg/kq-d) 

CSF 
(mg/kg-dy l  

1,2 Dichloroethane 

Benzene . 
Naphthalene 

1.4E-03 
1.7E-03 
8.6E-04 

9.1E-02 
2.7E-02 

-- 

- Reas-oriabreiMaximuin,Eilidibfe,_ '_ 	___.___ L_..t; I, 	_ 	:v.', 	- 	 ;  _, 	_ _ ,, CefitratTetiagrieV 

Ambient Air Cair intake nc intake c Hazard Cancer Cair Intake nc Intake c Hazard Cancer 
(ug/m3) (mq/kq-d) (mq/kg-d) Quotient Risk (ug/m3) (mg/kg-d) (mg/kg-d) Quotient Risk 

Chemical 

1,2 Dichloroethane 9.0E-06 1.76E-09 2.52E-11 1.3E-06 2.3E-12 9.0E-06 7.71E10 1.10E-11 5.5E-07 1.0E-12 

Benzene 1.4E-03 2.74E-07 3.91E-09 1.6E-04 1.1E-10 1.4E-03 1.20E-07 1.71E-09 7.1E-05 4.6E-11 
Naphthalene 4.1E-04 8.02E-08 1.15E-09 9.3E-05 - 4.1E-04 3.51E-08 5.02E-10 4.1E-05 -- 

TOTAL! 2.6E-04 1.1E-10 1 1.1E-04 4.7E-11 
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Table E-11 
On-Site Worker 

Calculations of Blood Lead Concentrations (PbBs) 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 8/14/01 

Expogifte 
yatiatile 

t-  pigtion' . , 
 fitkti'l Hort 'an. °Aire Vatigilt 

, 

lltiifg 

. , , Valiie iii.Mri-Iteiziiiiiiiii1E*TEWOcenarib _ 
---11Ang-txtiailtin 17: ---tiliiifiWion-i 7 ---- 

1Y" . 2** _ :GSM .  ==.1.9. 'GSM ,e- 2-.3: ' :GM= 1.9 ' ......0S1)1= 
PbS X X Soil lead concentration ug/g or ppm 535 535 535 535 

Rfcial/matcrnal X X Fetal/maternal PbB ratio -- 0.9 0.9 0.9 0.9 
BKSF X X Biokinetic Slope Factor ug/dL per 

ug/day 
0.4 0.4 0.4 0.4 

GM; X X Geometric standard deviation PbB -- 1.9 2.3 1.9 2.3 

Pa d 	. X X Baseline PbB ug/dL 1.4 1.8 1.4 1.8 

1R5  x Soil ingestion rate (including soil-derived indoor dust) g/day 0.050 0.050 -- 

1R 5+0  X Total ingestion rate of outdoor soil and indoor dust g/day -- -- 0.050 0.050 

Ws 
K SD 

x
;
 x
 

Weighting factor; fraction of IR5.0 ingested as outdoor soil -- -- -- 1.0 1.0 

Mass fraction of soil in dust -- -- -- 0.7 0.7 

A Fs. o X X Absorption fraction (same for soil and dust) -- 0.12 0.12 0.12 0.12 

EFs , D X X Exposure frequency (same for soil and dust) days/yr 219 219 219 219 

ATs, D X X Averaging time (same for soil and dust) days/yr 365 365 365 365 

PbBadult  PbEt of adult workei, geometric mean ugAIL 2.2 	' 2.6 - 	2.2 2.6 

PbBf,tai3O.95  95th percentile pb13 among fetuses Or adult workers tig/d1., 5.6 : .9.1 5.6 9.1 

Pb13, Target PbB level of concern (e.g., 10 ug/dL) . ug/dL 10.0 10.0 10.0 10.0 	. 	. 

P(PbB rdai  > PbBd Probability .  that fetal Pb0 > PbB,, assuming lagOormal distribution ifo 0.5% 3.9% 0.5% 3.9% 
Equation I does not apportion exposure between soil and dust ingestion (excludes Ws, Kso). 

When IR s  =1125 ,0 and Ws  = 1.0, the equations yield the same PbBr.to 95. 

*Equation 1, based on Eq. 1,2 in USEPA (1996). 

PbB adult = (PbS•13KSF•IRs.D*AP5,0 5 EF5/AT&D) + PbBo 

PbB te,"", * (GSDi t  645  * R) 

**Equation 2, alternate approach based on Eq. I, 2, and A-19 in USEPA (1996). 

PbB adult  PbS * BKSP(RERs+o) *AFs* EFs*WsHico* ( 11Rs.o) * ( I -Ws)*AFD*EFD))/365+PbBo 

PbB raw, 0.95 = * (GSD 1 1-645  • R) 

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 	 Printed 10/18/02 12 23 PM 



Table E-12 
Future Construction Worker 

Calculations of Blood Lead Concentrations (PbBs) 
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee 

Version date 8/14/01 

•

Extiosiiik, 	.. 
Vatidble 

' 	-.PbB 

. Eituation. 
._ _ . ,_ _ _ fie.kYliiiiiiiiiiiii",ExpbsureNdifie., 

2 :2, ; 
. r__ ' 2" , 	Viiits-, 	__:, •..Gsbi1:9' !'- 76Sliir---z:13 .  : F.GSglill,`,92,,I G'SDi•=. , 2 	' 

PbS X X Soil lead concentration ug/g or ppm 486.34 486.34 486.34 486.34 

RretnUmnthrmil X X Fetal/maternal PbB ratio - 0.9 0.9 0.9 0.9 

BKSF X X Biokinetic Slope Factor ug/dL per 

ug/day 
0.4 0.4 0.4 0.4 

GSID ;  x x Geometric standard deviation PbB -- 1.9 2.3 1.9 2.3 

PbB0  X x Baseline PbB ug/dL 1.4 1.8 1.4 1.8 

111 5  X Soil ingestion ratc (including soil-derived indoor dust) g/day 0.100 0.100 -- -- 

IRs+D X Total ingestion rate of outdoor soil and indoor dust g/day -- -- 0.100 0.100 

Ws X Weighting factor; fraction of IR5.,. ingested as outdoor soil -- -- -- 1.0 1.0 

Kso X Mass fraction of soil in dust -- -- 0.7 0.7 

A F5.  D 

EFs, o 

X X Absorption fraction (same for soil and dust) -- 0.12 0.12 0.12 0.12 

x X Exposure frequency (same for soil and dust) days/yr 219 219 219 219 

AT5, D X X Averaging time (same for soil and dust) days/yr 365 365 365 365 

Pb13„d„0  PbB of adult worker, geometric mean. ug/dL 2.8 • • , .. 2.8; . 	3.2 

. ObB Loss  . 95th percentile PbB amOng fetuseS or iduli ivorkei.s • • ugkiL •.7.2 . • 11.3 	• • • 	7.2 ,  . 	113. 

PbB, Target PbB level of cot:cern (e.g.; 10 tig/dL) • ug/dU.. 	' 10.0 	. 10.0 	. . 10.0 	. ' 10.0 ' 

P(PbB fri,j > PbB) .  Probability that fetal PbB > PbB„ assuming lognormal distributiOn 1.6% .. 6.8% 1.6% 	. 6.8% 
Equation 1 does not apportion exposure between soil and dust ingestion (excludes Ws. Ksp). 

When IRs  = lR.,0  and Ws  = 1.0. the equations yield the same PbBataoss. 

*Equation 1, based on Eq. 1, 2 in USEPA (1996). 

PbB adult 
	

(PbS*BKSF*112s.,, D aAFsp*EFs/ATaD) + Pb130 

PbB re,A0,95  = 
	

Pb13.101,* (GSD i L"5 * R) 

**Equation 2, alternate approach based on Eq. 1, 2, and A-19 in USEPA (1996). 

PbB = PbS • B KS F*([(1R5.0)*AFs*EFs*Ws]+1Kso*(1Rs+0)*(  1 - W s)* AFID *EF01)/365+PbBo 

PbB fr,„1, 0.95 = PbB mni, * (GSD 1 1645 * R) 

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soli 	 Printed 10/18102 12:24 PM 
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